Vacterl association is sporadic non-random co-occurence of various congenital malformations in a single patient due to defect in structures derived from embryonic mesoderm. Here, we report a newborn baby who had most of the defects described in VACTERL association.
Introduction
Vacterl is a useful acronym for a condition characterised by the sporadic, non-random association of various congenital malformations in a single patient. The acronym Vacterl denotes vertebral defects or vascular anomalies, anal atresia, cardiac abnormalities, trachea-esophageal fistula, renal abnormalities and limb anomalies. The incidence is estimated between 1 in 10,000 to 1 in 40,000 live-born infants [1] . In this report, we describe a newborn that was born with most of the defects described in Vacterl association.
II. Case report
A male baby was born at 38 weeks of gestational age through elective lower segment cesarean section to a 30 years old, non-consanguineously married, fourth gravida mother. The baby had apgar score of 8 and 10 at 1 minute and 5 minutes, respectively. First two siblings (both females) were delivered through lower segment cesarean section and are doing well. There was no history of birth defect in family. Mother had regular antenatal check-ups. She received 2 doses of tetanus toxoid and took iron and folic acid tablets. There was no significant history of any infection, drug intake, diabetes mellitus, or radiation exposure during the pregnancy. Mother didn't undergo any antenatal scan.
The birth weight was 2.67kgs with length 48cm and head circumference of 35cm. Baby was active and had normal neonatal reflexes. Clinical examination revealed single umbilical artery, scoliosis towards right side, and absence of radius and thumb on right hand [ Figure 1 ]. Oral and anal orifices are patent. 
III. Discussion
The acronym VACTERL association describes non-random co-occurrence of birth defect of structures derived from embryonic mesoderm. The VACTERL association is clinically defined by presence of at least 3 of the following congenital malformations: vertebral defects or vascular anomalies (V), anal atresia (A), cardiac abnormalities (C), trachea-esophageal fistula (TE), renal abnormalities (R), and limb anomalies (L) [2] . VATER association (without cardiac anomalies) was first described in 1973 by Quan and Smith [3] . In 1974, Temtamy and Miller included ventricular septal defect and single umbilical artery [4] . The exact incidence of this association is not known, with the available literature the estimated incidence ranges from 1 in 10,000 to 1 in 40,000 live-born infants. The etiology is not known, but it is believed that multiple genetic and environmental factors may play a part in determining the risk of developing this condition. A disruption in differentiating mesoderm in the first 4-5 weeks may lead to the different malformations of the VACTERL spectrum, including the presence of a single umbilical artery. Mutations in sonic hedgehog pathway genes have been implicated in some cases of VACTERL association. [5, 6] . Vertebral anomalies are reported in approximately 60 to 80% patients and are often associated with rib anomalies. The vertebral anomalies typically include segmentation defects, such as hemivertebrae, butterfly vertebrae, wedge vertebrae, and vertebral fusions, supernumerary or absent vertebrae and other forms of vertebral dysplasia. Anal atresia or imperforate anus occurs in 50-80% of patients. Cardiac defects are reported in approximately 40-80% patients and common defects include ventricular septal defect, atrial septal defect and tetralogy of Fallot. Tracheo-esophageal anomalies occur in approximately 50-70% of patients. Pulmonary anomalies may co-occur with trachea-esophageal fistula. Renal anomalies are reported in approximately 50-80% patients and include agenesis or aplasia of one or both kidney, horseshoe kidney, and cystic and/or dysplastic kidneys. Sometimes, renal anomalies are associated with ureteral and genitourinary anomalies. Limb anomalies are reported in approximately 40-55% patients and include absent radius, polydactyl and syndactyl [7] . About 20-30% of the patients with VACTERL association have a single umbilical artery. In addition to above features, patients may also have other congenital malformations.
The differential diagnoses of VACTERL association includes a wide variety of syndromes, among which are Townes-Brocks syndrome, Fanconi anemia, 22q11.2 deletion syndrome, CHARGE syndrome, TAR syndrome (thrombocytopenia, absent radius), and Pallister-Hall syndrome [8] . Antenatal diagnosis of VACTERL association is challenging, as both skill and experience is needed to interpret scans performed. If suspected in prenatal ultrasonography, MRI scan as well as prenatal echocardiography may help in making the diagnosis. The management of VACTERL association includes: 1) surgical correction of congenital malformations that are incompatible for life, such as severe cardiac malformations, imperforate anus, and trachea-esophageal fistula; and 2) long-term medical management of the congenital malformations, e.g. renal anomalies and vertebral anomalies [8] . Overall prognosis depends on type and severity of anomalies present. Early detection of the condition as well as early surgical intervention and rehabilitation are necessary to improve the outcome. If detected inutero viability, termination of pregnancy can be offered.
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IV.
Conclusion
Vacterl association is a condition characterised by non-random association of specific birth defects involving multiple organ system. Diagnosis is clinical and based on presence of defect in at least 3 organ systems as described previously. Prenatal diagnosis, early surgical intervention, proper medical management and rehabilitation are needed to improve the outcome.
